Beta-phenylethyl isothiocyanate mediated apoptosis; contribution of Bax and the mitochondrial death pathway.
The initiating events that lead to the induction of apoptosis mediated by the chemopreventative agent beta-phenyethyl isothiocyanate (PEITC) have yet to be elucidated. In the present investigation, we examined the effects of PEITC on mitochondrial function and apoptotic signaling in hepatoma HepG2 cells and isolated rat hepatocyte mitochondria. PEITC induced a conformational change in Bax leading to its translocation to mitochondria in HepG2 cells. Bax accumulation was associated with a rapid loss of mitochondrial membrane potential (Deltapsim), impaired respiratory chain enzymatic activity, release of mitochondrial cytochrome c and the activation of caspase-dependent cell death. Caspase inhibition did not prevent Bax translocation, the release of cytochrome c or the loss of Deltapsim, but blocked caspase-mediated DNA fragmentation and cell death. To determine whether PEITC dependent Bax translocation caused loss of Deltapsim by the activation of the mitochondrial permeability transition (MPT), we examined the effects of PEITC in isolated rat hepatocyte mitochondria. Interestingly, PEITC did not induce MPT in isolated rat mitochondria. Accordingly, using pharmacological inhibitors of MPT namely cyclosporine A, trifluoperazine and Bongkrekic acid we were unable to block PEITC mediated apoptosis in HepG2 cells, this suggesting that mitochondrial permeablisation is a likely consequence of Bax dependent pore formation. Taken together, our data suggest that mitochondria are a key target in PEITC induced apoptosis in HepG2 cells via the pore forming ability of pro-apoptotic Bax.